One of the significant results of the multidisciplinary investigations carried out during recent years in the Lower Aptian historical stratotype of the Cassis-La Bédoule region (South-Eastern France) was a proposal to update the local Upper Barremian/Lower Aptian ammonite biozonation in order to be more consistent with the standard Mediterranean zonal subdivisions. So the lower and upper boundaries of the Lower Aptian (= Bedoulian substage of most French authors) as well as the boundaries of four biozones (Paradeshayesites tuarkyricus, P. weissi, Deshayesites deshayesi, Dufrenoyia furcata zones) and two subzones (Roloboceras hambrovi and Paradeshayesites grandis subzones) were identified and formally defined in the stratotype. However, to support this zonal scheme additional descriptions and illustrations of the ammonites collected bed by bed in the several sections studied were still required. In this paper we describe the members of the most significant ammonite family found in the Lower Aptian of Cassis-La Bédoule, i.e. the Deshayesitidae, and delimit precisely their stratigraphic positions. As regards zonation, we have replaced the index ammonite of the earliest Bedoulian Zone, i.e. Paradeshayesites tuarkyricus (BOGDANOVA, 1983), by Paradeshayesites oglanlensis (BOGDANOVA, 1983), and re-established the Pseudocrioceras waagenoides Zone as a subzone.
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Introduction
Over the years the outcrops of the Lower Aptian stratotype in the Cassis-La Bédoule area (SE France) ( Fig. 1 ) have been studied by many authors, including MATHERON (1842 MATHERON ( , 1878 MATHERON ( -1880 , REYNÈS (1861) , HÉBERT (1871) , TOUCAS (1888) , ROCH (1927) , BLANC (1958) , FABRE-TAXY et alii (1965) , FLANDRIN (1965) , MOULLADE et alii (1980) , BUSNARDO (1984) , CONTE (1994) , MOULLADE et alii (1998 MOULLADE et alii ( , 2000a , ROPOLO et alii (2000a ROPOLO et alii ( , 2000b ROPOLO et alii ( , 2000c , ROPOLO & GONNET (1999 ), and CECCA et alii (1999 . HÉBERT (1871) was the first to give a lithologic and to some extent a "biostratigraphic" description of the stratotype outcrops, because his description is based on a succession of levels more or less characterized by fossils. The sequence was divided initially into two ammonite zones by KILIAN & REBOUL (1915) and by ROCH (1927) ; later it was regarded as a single zone by FABRE-TAXY et alii (1965) . BUSNARDO (1984) (Digne 1990 -Mula 1992 -Piobbico 1994 -London 1997 . Instead they proposed the ammonite zonation used in the Transcaspian region (Turkmenia), which consists of four zones (from bottom to top: the Deshayesites tuarkyricus, D. weissi, D. deshayesi and Dufrenoyia dufrenoyi zones).
Too, during the last decade reservations have been expressed (BOGDANOVA & TOVBINA, 1994; ERBA, 1996; BOGDANOVA & MIKHAILOVA, 1999; BARRAGÁN-MANZO & MENDES-FRANCO, 2005) concerning the concept of "Bedoulian" (TOUCAS, 1888) (= the "Cassis-La Bédoule Formation" pro parte, MOULLADE et alii, 2000b) defined in its historical stratotype by the French authors as the Lower Aptian substage. The main objections raised were: 1) no thorough paleontological revision of the ammonite content of the stratotype had been published after 1965 despite the recommendations made at the Lyon Colloquium (1963) and 2) the stratigraphic scheme published by BUSNARDO (1984) (without systematic descriptions or illustrations) could not be applied elsewhere. Consequently, several localities in the Caucasian and Transcaspian regions were proposed as "parastratotypes" (BOGDANOVA & PROZOROVSKY, 1999) with the intention of clarifying the then current stratigraphic and palaeontologic knowledge which would lead to the establishment of a basis for of an Aptian "standard" zonation of the Mediterranean Realm.
This prospect emphasized the necessity for an update and revision of Uppermost Barremian/Lower Aptian stratigraphy in SE France and more particularly in the historical stratotype area. New investigations were undertaken by an international multidisciplinary team in various sections of the Cassis-La Bédoule area. In carrying out this revision the methods of integrated stratigraphy were used: a combination of the study of the several macro-and microfossils groups, together with a detailed examination of the sedimentological and geochemical (trace-elements and stable isotopes) characteristics of the associated rocks. The results were published in a synthesis volume (MOULLADE et alii, 2000a) .
The new data thus obtained from the Lower Aptian historical stratotype area led us to propose a stratigraphic subdivision which was more closely in agreement with the recently proposed Mediterranean zones and permitted a partial correlation of the standard zonation with that of the Boreal realm (ROPOLO et alii, 2000b (ROPOLO et alii, , 2000c MOULLADE et alii, 2000c) . The main paleontological (ammonites) and biostratigraphic results published in this synthesis were:
• the description of an uppermost Barremian fossil-rich (Pseudocrioceras) level, presumably equivalent to the Pseudocrioceras coquandi Zone of BUSNARDO (1984) , which allowed us to establish a formal Pseudocrioceras waageni Subzone in the upper portion of the Martelites sarasini Zone (ROPOLO et alii, 1999 (ROPOLO et alii, , 2000a (ROPOLO et alii, , 2000b (ROPOLO et alii, , 2000c CECCA et alii, 1999 CECCA et alii, , 2000 . This Subzone was later modified as a P. waagenoides Zone (HOEDEMAEKER & RAWSON, 2000) and it was suggested that this zone could be used throughout the whole Tethyan realm.
• the definition of the lower boundary of the Bedoulian substage (therefore the Barremian/Aptian boundary) at the FAD (first appearance datum) of the genus Deshayesites (DELANOY et alii, 1997; MOULLADE et alii, 1998 MOULLADE et alii, , 2000a ROPOLO et alii, 1999; 2000c; GONNET et alii, 2000; ROPOLO & GONNET, 1999; CECCA et alii, 1999 CECCA et alii, , 2000 .
• the shift of the Bedoulian/Gargasian boundary, initially thought to be at bed 170 in Cassis-La Bédoule (FABRE-TAXY et alii, 1965) , to bed 178, i.e. the top of the Dufrenoyia furcata Zone (CONTE, 1994; MOULLADE et alii, 1998 MOULLADE et alii, , 2000b ROPOLO et alii, 2000b; ROPOLO & GONNET, 2003) .
• the selection of representatives of the family Deshayesitidae (Deshayesites tuarkyricus, D. weissi, D. deshayesi, Dufrenoyia furcata) as zonal index species. These results have confirmed the importance of the Cassis-La Bédoule area for it is the only place in Europe to present a continuous and expanded succession dated by ammonites ranging from the Upper Barremian (Martelites sarasini Zone) to the Lower/Middle Gargasian.
In this paper, we describe the populations of Deshayesitidae collected in the four zones of the stratotypic Lower Aptian area and define their ranges more accurately. The bed numbering used here is that defined in MOULLADE et alii (2000b) .
Biostratigraphy
Late Barremian / Early Aptian (Bedoulian) biozonation in the stratotypic area of Cassis-La Bédoule (SE France)
Barremian/Aptian boundary
The definition of this limit in the Tethyan Realm was recently discussed by BOGDANOVA & MIKHAILOVA (2004) . These authors synonymize the basal Aptian species Deshayesites antiquus BOGDANOVA, 1979 and the Barremian species Turkmeniceras tumidum BOGDANOVA, 1971 . The occurrence of the genus Turkmeniceras having been mentioned often at La Bédoule, although never precisely identified or illustrated, the Russian authors assume the presence of a Turkmeniceras level in SE France. In fact, in spite of previous assertions (CONTE, oral communication) , no specimens of this genus sensu stricto have ever been found in the stratotypic area. Initially we attributed to Deshayesites antiquus some shells which appeared to be quite like one of the type specimens of this species illustrated by BOGDANOVA (1983, Pl. 2, figs. 6 a-b) . However, in 1999 the same ammonite was named Deshayesites aff. antiquus (BOGDANOVA & PROZOROVSKY, 1999, p. 68-69, Pl. 2, figs. f-g) and disappeared in subsequent Russian papers (BOGDANOVA & MIKHAILOVA, 1999 . We have re-studied our specimens more thoroughly and now judge that they show no affinities with the genus Turkmeniceras, because all individuals in our material have narrower and less overlapping whorls. On the other hand, they show many similarities with the paratype of Deshayesites luppovi BOGDANOVA, 1983, CNIGR Museum 25/9442 (figs. 9 a-b, Pl. 2 in BOGDANOVA & MIKHAILOVA, 2004) , with thirty bifurcated ribs by half whorl and flat or slightly convex flanks. In addition, intermediate ribs appear in the middle of the flanks, a feature which does appear to be present in Turkmeniceras tumidum.
The abundance of heteromorphic ammonites of the genus Pseudocrioceras in the uppermost Barremian beds (45-60) at Cassis-La Bédoule allowed us to individualize this horizon as a subzonal subdivision. We found no specimens of Turkmeniceras sensu stricto either in these levels or in the beds underlying or overlying them.
Conversely, no specimen of Pseudocrioceras has as yet been mentioned in the Turkmeniceras levels of Turkmenia. According to DELANOY (oral communication, 2005 ) the genus Turkmeniceras occurs in several Vocontian localities (Angles, Barrême, Vergons) but in beds of the lowermost Aptian, slightly above the FO of Deshayesites. The recent revision of MOULLADE et alii (2000a) using integrated stratigraphy shows the succession of beds that spans the Barremian-Aptian transition to be continuous at Cassis-La Bédoule: there is no interruption in sedimentation which might have occulted here the Turkmeniceras level known elsewhere. Because the stratigraphic range of this genus remains uncertain, it cannot be used as a zonal index in SE France. We conclude that at Cassis-La Bédoule as well as in the Caucasus (Georgia) (KAKABADZE & KOTETISHVILI, 1995) , Czech Republic (VAŠIČEK & SUMMESBERGER, 2004) , Bulgaria, Colombia (HOEDEMAEKER, 2004; KAKABADZE, 2004) , etc., the concept of an uppermost Barremian waagenoides Zone as proposed by HOEDEMAEKER & RAWSON (2000) may be retained. However, at the 2nd International Meeting of the IUGS Lower Cretaceous Ammonite Working Group, the "Kilian Group" (Neuchâtel, Switzerland, 8 September 2005) , Miguel COMPANY and Gérard DELANOY objected that P. waagenoides occurs mainly in shallow shelf environments and is very rare in basins. Consequently it was proposed that the former Pseudocrioceras waagenoides Zone be lowered to the rank of a subzone, which corresponds to the uppermost part of the Martelites sarasini Zone.
On the other hand, there is a general agreement that places the lower limit of the Aptian in the Mediterranean area at the FAD of the genus Deshayesites s.s. (= bed 60 at Cassis-La Bédoule). In addition, this datum coincides with the disappearance of most of the heteromorphic ammonites with Barremian characters, such as the representatives of the genus Pseudocrioceras. (personal communication, 2000) and to BOGDANOVA & MIKHAILOVA (2004, p. 194 ) the term "weissi Zone" should be considered unacceptable, for P. weissi is a nomen dubium. The specimens figured by NEUMAYR & UHLIG (1881) and by KOENEN (1902) are different and in any case the types are lost. CASEY has not been able to trace any specimen in the German museums that could be designated as a neotype. For the time being we preserve the usual denomination until a new index, subject to general approval, is selected. Deshayesites consobrinus, chosen by BUSNARDO (1984) , is a good candidate, for it is the index species for a sequence nearly equivalent to and including the range of Paradeshayesites weissi.
Paradeshayesites oglanlensis

Deshayesites deshayesi Zone:
In the Cassis-La Bédoule section, we have tentatively placed the base of the D. deshayesi Zone at bed 129, where we collected the first specimens of this index species. A hiatus may exist at this level (MOULLADE et alii, 2000c; RENARD et alii, 2000) . This hypothesis is based on 1) the sharp lithologic contrast between the underlying more calcareous Unit 3 and the overlying more marly Unit 4, 2) the thin yellowish crust that separates these units, interpreted as an indication of a hardground, 3) geochemical evidence. Such a gap might include part of the D. deshayesi and/or P. weissi zones.
In the middle part (bed 148-160) 
Lower Aptian (Bedoulian) / Middle Aptian (Gargasian) boundary
In the Cassis-La Bédoule area the limit between these two Aptian substages was placed at the bed 170 by FABRE-TAXY et alii (1965) , mainly because of a significant change between Units 5 and 6 in bedding geometry and rhythm, but also because of the occurrence in bed 170 of a specimen of Tropaeum bowerbanki. In 1994 CONTE, having found representatives of Tropaeum and Dufrenoyia occurring together higher in the succession, proposed moving the boundary up to bed 178. This placement was adopted by MOULLADE et alii (1998) 
Systematic descriptions
Six sections in the vicinity of Roquefort-La Bédoule (Les Camerlots, Les Caniers, Highway A 52, Les Fourniers) and Cassis (Le Brigadan, Villeneuve-Comte Quarries) (Fig. 4) were investigated for this paper. The Deshayesitidae that we collected are assigned to the Paradeshayesites oglanlensis, P. weissi, Deshayesites deshayesi and Dufrenoyia furcata zones.
In the following tables we will use the standard abbreviations generally accepted for the main shell parameters: D = maximum diameter d = minimum diameter Wh = whorl height Uw = umbilical width Wb = whorl breadth (The ratio Wb/Wh expresses the degree of compression of the shell) K = number of ribs per half whorl Ph = diameter at the end of phragmocone n = specimen entirely septate (E) = Evolute morphotype (I) = Involute morphotype All measurement are in mm.
Material:
Specimens from the ROPOLO Collection are designated by numbers preceded by the mentions "ABR" or "BW". CONTE's collection is labelled with a "C". The material from these two collections is deposited in the Museum of Paleontology, University of Provence, Campus Saint-Charles, Marseilles. The GONNET Collection (Avignon) is labelled "RG".
Family Deshayesitidae STOYANOW, 1949
We use the generic terms (Deshayesites, Paradeshayesites and Dufrenoyia) as proposed by the Russian authors (BOGDANOVA & MIKHAILOVA, 1999 in their recent revisions of the family.
1) Genus Deshayesites KASANSKY, 1914
Type-species: 
Description:
Highly variable discoidal shells, with a large umbilicus. Morphotypes may be evolute or involute. On the phragmocone, ornamentation consists first of dense, numerous, thin, flexuous primary, secondary and intercalory ribs, separated by interspaces of equal width, but sculpture becomes increasingly strong on the body chamber where rib relief changes abruptly. There, the ribs become more distant, are bifurcate or often single. Generally, the point of branching is situated on the upper third of the flank. On the internal whorls, primary ribs spring from prominent periumbilical tubercles. On adult specimens, the last whorl usually touches the venter of the preceeding one. The section is subtrapezoidal. Some specimens have a rounded venter tending to flatten. The ornamentation of this species has a wide range of variability. The ribs can be rectiradiate, prorsiradiate or rursiradiate. The intercalatories can start at different heights. Sometimes two intercalated ribs are developed rather than one. (1999, 2000) . Because individual beds can be correlated in all the sections studied, we have used MOULLADE's bed numbering system (MOULLADE et alii, 2000b) 
Measureme
Description: Discoi each whorl overl th nded sometimes wide. The flanks are flat or slightly convex. Ribs are first thin, s-shaped and slightly inclined forward. The young whorls show distant, strong, straight or gently flexuous primary ribs that spring from a very slight periumbilical thickening. In the adult whorls, the primary ribs become stronger, sometimes sharp, and prominent particularly in the lower third of the flank where they form slight distinct bullae. Intermediate ribs are often lacking on the body chamber of adult forms. On the venter all the ribs show an adoral convexity. On the last half whorl the number of ribs is from 18 to 20.
Discussion:
Ammonites consobrinus d'ORBIGNY, common in SE France but rare in other regi the index-species of his Deshayesites consobrinus Zone. As an index-species D. consobrinus could replace Paradeshayesites weissi, which is a nomen dubium according to CASEY (personal communication, 2000) . sections we collected several specimens in absolute conformity with d'ORBIGNY's original figure in "Paléontologie française" strated in a preceding paper (ROPOLO et alii, 2000a Description: Shells of medium size with nearly parallel sides and a slightly flattened venter. Although somewhat crushed, our specimens conform to the figuration of CASEY (1964, text-fig. 106 ) with sigmoidal, sharp and strong ribs. Primary ribs start from the upper part of the umbilical wall and are directed forward forming a gentle sigmoidal curve. Intermediate ribs are intercalated between main ribs. Between each pair of primaries, there is only one secondary, branching between the mid-flank and the outer third.
Deshayesites deshayesi (LEYMERIE) presents some similarities with D. forbesi CASEY, in the regular alternation of long and short ribs. But D. forbesi is generally evolute, the ribbing is denser and more regular, the umbilical wall is oblique, and the sides are more rounded. Description: Ammonite moderately evolute, with a subrectangular whorl section; flanks slightly rounded. The ribbing, very regular, consists of strong, sigmoidal, rounded primary ribs starting from the umbilical wall and intercalated secondary ribs branching from a little below to a little above mid flank. 
Occurrence
Discussion
Measurements:
Description: Discoidal ammonite with flat or slightly convex flanks. On the inner whorl ornamentation consists of relatively strong and flexuous ribs, proverse forward and starting from the inside of the umbilical wall. These ribs (24 by half whorl) are bifurcate, or more rarely, trifurcate at mid-flank. On the body chamber the ribbing changes. Ribs become stronger, straight and simple. Intermediate ribs disappear progressively and only single, distant ribs subsist by the aperture. Our specimens correspond to LUPPOV's original illustration (1952, Pl. 8, fig. 1 ).
Discussion: This species presents many affinities with an ammonite figured by KILIAN & REBOUL (1915, Pl. 3, fig. 3 
Description: Evolute ammonitewi me intercalatory r th Discussion: Our specimen clearly resembles that figured by CASEY (1964, Pl. 46, fig. 5a ). But its ribbing is less regular and ribs seem more numerous. It shows some similarities with Deshayesites punfieldensis SPATH, but in that species ribs curve more strongly and the interval between two ribs is larger. Description: The fragment mentioned above is half a whorl of an evolute shell of about 45 mm diameter. The ribs are exceptionally strong (about 22 by half whorl), biplicate and spring from the upper part of the umbilical wall, with their point of branching just below or just above mid-flank. Sometimes intercalate ribs are single.
Discussion:
Because its sculpture corresponds to that of the specimens illustrated in BOGDANOVA et alii (1979, Pl. 3 
Measurements:
Description: This species has a rounded venter and a thick robust ribbing. Primaries, first prominent and then spatulate, start from the umbilical margin and bifurcate or trifurcate at the inner third of the flank but sometimes remain single on the body chamber in adult specimens (ABG342). All ribs form a feebly sigmoidal curve at mid-flank and become thinner on the upper part of the side. Secondaries are irregularly intercalated between main ribs. CASEY, 1964 and D. normani CASEY, 1964 , both common ammonites of the D. forbesi Zone in England, have a "similar type of ribbing" (CASEY 1964, p. 345) ; so it is often difficult to distinguish between them and they are often confused. As they occur in the same levels we are led to think that these two forms could be morphologic variants of a single species. This seems to be the opinion of Russian authors too because in the "species composition" of the genus Deshayesites in BOGDANOVA & MIKHAILOVA, 1999 (p. 523-526) 
Discussion: Deshayesites spathi
Measurements:
Description: This taxon is well represented in the P. weissi Zone of the Cassis-La Bédoule area. Shells of medium to large size, with flat sides, venter rounded and weakly convex. Some specimens are compressed (ABR43). The umbilical width is about one quarter of the diameter. 26 sigmoidal ribs per half-whorl. Sigmoidal primaries start from the umbilical wall, first thin on the first third of flank, then becoming stronger and flat topped. They bifurcate at mid-flank, where short intercalatories are inserted. All ribs are separated by very narrow interspaces and cross the venter, forming a sinus towards the aperture.
Discussion: We refer our specimens to Deshayesites callidiscus CASEY, var. rugosus CASEY because their ornamentation somewhat resembles that of the ammonite illustrated by the author (Pl. 56, figs. 5a-b).They differ slightly from the typical forms which have more numerous and more flexuous ribs and a "fasciculate" type of ribbing. RAISOSSADAT, p. 12 in omplete juvenile specimen and a large adult shell with poorly preserved sculpture): ABG325, ABG329, and numerous fragments.
Description:
Moderately involute ammonites with a wide umbilicus (about onethird of the diameter), vertical umbilical wall and rounded venter. Ornamentation consists of straight primary ribs and short secondari en irregularly branched on main ribs at midflank or on the upper part of the side. Some intercalatories are single, others bifurcate or trifurcate. Ribs can be radial on the body chamber or weakly sigmoidal.
Discussion: Our juvenile specimen shows similarities adeshayesites cf. involutus (SPATH) illustrated by CASEY (1964, Pl. 45, figs. 4a-b 
Measurements:
Description: Small, moderately evolute ammonite, with flat or subparallel sides. The ribs are flexuous, simple or biplicate, branching between the middle and the upper third of the flank. These ribs start from bullae located on the periumbilical edge. Primaries and secondaries are slightly thickened and very strongly flattened on the upper part of the side. All are sigmoidal and describe a convexity towards the aperture across the venter. Discussion: Our material shows most of the characters of the species, such as an angular umbilical margin, flat and curved ribs, umbilical bullae, but in ABR33 the umbilical width is less and the base of the sculpture is erased in several places on the sides. On ABR301, ribs are radial on the body chamber, not sinusoidal as in the type. fig. 3; text-fig. 21 . Material: 8 specimens: BW003, BW022, ABR272, ABR278, ABR37, ABR38, ABR40, ABR143 (ROPOLO Collection) and numerous fragments of whorl.
Description: Involute, discoidal shells with subparallel sides and rounded venter. Very steep umbilical wall. The dense ornamentation is rather irregular and consists of sinuous biplicate ribs and intercalatories starting from the lower fourth of the flank. The umbilical margin bears tubercles from which originate the sinusoidal main ribs. The point of branching of the biplicate ribs lies slightly above the midflank.
Discussion:
Some specimens are compressed and broken. Others are well preserved. Because of similarities in sculpture, a relatively narrow umbilicus and morphologic resemblance, we include these ammonites in the group of Paradeshayesites weissiformis BOGDANOVA. However, they differ from the holotype in having a stronger and more flexuous ribbing. er), represents an ammonite with thick whorls and relatively widely spaced ribs (16 by half whorl). The second is the figure included in the definitive edition (1841, Pl. 33, figs. 4-6); better known, this figure differs notably from the earlier illustration: narrower and higher whorls, more numerous and denser ribs (20 per half whorl). In his monograph on the Lower Greensand, CASEY (1964, p. 375, text-figs. 134 a-c) cited only the second figure and apparently considered h morphotypes are conspecific and have found them in the same levels in SE France where specimens resembling the first figure are more common.
Occurrence
According to ATROPS & DUTOUR (2005) 
Dufrenoyia formosa CASEY, 1964
• 1964 Dufrenoyia formosa nov. sp. CASEY, pp. 395, Pl. LXIII, fig. 3 ; Pl. LXV, fig. 3 Description: Small to medium-sized moderately evolute shell, with slightly convex flanks and a subrectangular whorl section. Angular to subangular venter bordered by weak marginal clavi. The costation of moderate relief consists of a regular alternation of primaries starting from the umbilical wall and secondaries originating at mid flank. Primaries tend to flatten on the upper third of the flank. All ribs re falciform. According to CASEY (1964) , the int gs. 8a-b; Pl. LXIV, figs. 5a-b; textoriginating from from the first third of the flank. The ventral area is flat and smooth, edged by l clavi which terminate each r whorls it is sometimes possi fle uous ribs or a succession of bifurcated ribs ng at mid flank.
Discussion:
The nuclei of Dufrenoyia osa can show a succession of bifurcated rib as in ne (Pl. LXV, fig. 3 
Measurements:
Description:
Small to medium-sized discoidal and evolute shell. In the juvenile stage the whorl section is subtrapezoidal with slightly rounded flanks. In the adult stage the whorl section becomes progressively subrectangular. The ornamentation (14 ribs by half whorl) shows in alternation long radial primaries starting from the periumbilical wall, and shorter intermediate ribs originating from the first third of the flank. On the juvenile whorls ribs occasionally have an incipient bifurcation and become gently sinuous. All ribs run straight over the venter, forming parallel marginal clavi on both sides.
Discussion: Dufrenoyia notha CASEY shows some similarities with D. furcata (SOWERBY). However, the latter is more involute and has ribs more widely spaced and more forked, as well as more angular margins on the venter area. ll involute ammonite with dial ribs and rounded venter on the body cha was collected, we ref ating the paleontological study of the Cassis-La Bédoule area allowed us to determine mo were able to record faunal changes step by step. In particular we collected in place and thus re-located the standard stratigraphic markers commonly accepted for use in the Tethyan Realm. These additional data are of major importance for the definition of biostratons and confirm our previously proposed stratigraphic scheme (ROPOLO et alii, 2000b) .
Occurrence
In the uppermost part (beds 45 -60) of the Barremian stage, the abundance of heteromorphic ammonites of the genus Pseudocrioceras characterizes the P. waagenoides Zone (or Subzone). Never in these beds nor in overlying and underlying strata did we find specimens of Turkmeniceras sensu stricto Conversely, as yet no specimens of Pseudocrioceras have been reported in the Turkmeniceras levels of Turkmenistan. However, according to DELANOY (oral communication, 2005 ) Turkmeniceras occur at Angles, Barrême, and Vergons (Vocontian basin, SE France) in layers overlying the first occurrence of the genus Deshayesites (about 3-4 meters above the "faisceau épais"). DELANOY also found a unique specimen of Turkmeniceras in a condensed level in the Nice area. Nevertheless, as the exact stratigraphic position of this genus remains uncertain in SE France, it is not possible at this time to recognize a Turkmeniceras turkmenicum Zone in this region.
In any event, we consider Pseudocrioceras waagenoides a more appropriate index for defining the terminal Barremian Zone (or Subzone) and consequently the Barremian/Aptian boundary.
From bed 61 to bed 178, the Deshayesitidae represent the dominant family among the ammonite groups that characterize the Lower Aptian deposits of Cassis-La Bédoule. Four biozones are defined by the successive first appearances of the following index species: Paradeshayesites oglanlensis, Paradeshayesites weissi, Deshayesites deshayesi, and Dufrenoyia furcata. These biozones take into account the evolution of the genera Paradeshayesites, Deshayesites and Dufrenoyia and their relationships with the other ammonite assemblages. In the historical stratotype they allow the recognition of chronostratigraphic subdivisions which now conform more exactly with the current Mediterranean standard scheme and so make correlations with other regions of the world easier. 
Measurements:
Description:
Small to medium-sized dis oidal and evolute ammonite, similar to D renoyia transitoria in ribbing pattern, with sin soidal primaries starting from the umbilical wa l and secondaries originating from mid flank.
ever, in D. truncata the interspaces are rib wi er, the s are less numerous (20 per half wh rl), the periumbilical area is less angular and flanks are gently convex. 
Discussion
Dufre
Material: One complete specimen (C1590) and several fragments.
Description: Sma ra mber, dense sigmoidal ribs and flat venter on juvenile whorl. Primaries start from a vertical umbilical wall. Intercalatories, often single, take originate either from mid flank or from the first third of the flank.
Discussion: This ammonite is probably a crushed juvenile specimen and has a close resemblance to Deshayesites. But taking into account its flat venter, even though partly visible, and the level where it er it to the genus Dufrenoyia.
Occurrence: Beds 174-176, Comte Quarry section, D. furcata Zone.
Distribution: D. furcata Zone of Cassis-La
Bédoule.
Summary and discussion of the main biostratigraphic results
Upd re precisely the stratigraphic distribution of Uppermost Barremian/Lower Aptian ammonite assemblages in the historical stratotype. In every section examined we recorded bed by bed Paradeshayesites aff. weissiformis (BOGDANOVA, 1983) , Paradeshayesites aff. owed that several benthic for (Protocythere bedoulensis) become extinct at or very near the top of the Bedoulian, while two planktonic species (Praehedbergella luterbacheri, and Globigerinelloides ferreolensis) first appear respectively near and slightly above the Bedoulian/Gargasian boundary. These data, which will be confirmed at La Tuilière in the Ap totypic area (MOULLADE et alii, in prep.) , do not contradict, but even trengthen the choice of placing the Bedoulianof the opinion that the ammonite fauna of the ASEY, 1964 , D. truncata CASEY, 1964 According to the rules of the International Stratigraphic Commission, it is not necessary that the biochron of an ammonite-index coincides precisely with the duration of the eponymous Zone. The Lower/Middle Aptian boundary was commonly placed at the first occurrence of Epicheloniceras (CONTE, 1985; KOTETISHVILI, 98 i Zone of England (CASEY, 1961 (CASEY, , 1998 We believe that this proposal is based on the misidentification of two discrete species, Dufrenoyia furcata graphic range of the coincide, the latter bei b
There are fundamental differences between the D. furcata Zone of Cassis-La Bédoule as defined and the marly levels containing specimens of Dufrenoyia in the type-locality of Gargas (near Apt, SE France) and nearby tracts (for example several outcrops at La Tuilière, near Saint-Saturnin-les-Apt), or in several sections of the Vocontian Basin. At Cassis-La Bédoule all the fossils from this zone are calcareous shells, collected painstakingly in well-defined alternating marly limestones a careous beds; all the Dufrenoyia found in the Apt-Gargas area and in the Vocontian Basin are pyritized ammonite nuclei, collected more or less haphazardly in a homogeneous marly sequence, in which a precise stratigraphic assignment is often difficult. Furthermore, at Cassis-La Bédoule the index-ammonite occurs in calcareous beds along with Tropaeum bowerbanki, a boreal form which characterizes the upper part of the Lower Aptian in Southern England. To our knowledge found in the marls of the Apt area or in the Vocontian Basin. The Dufrenoyia associated with Tropaeum bowerbanki m rature are gene ally assigned a Lower Aptian age (CASEY, 1961, p. 496-497; 1980, p. 637; EGOIAN, 1969, p. 127; KEMPER, 1971, p. 364; BOGDANOVA, 1978, p. 78; KAKABADZE et alii, 1978, p. 81; K NOVA & TOVBINA, 1994, p. 55; BARABOS AILOVA, 2002, Pl. 3, fig. 4 BULOT, 1990; BOGDANOVA & TOVBINA, 1994; BOGDANOVA & PROZOROVSKY, 1999 , HOEDEMAEKER & RAWSON, 2000 . It appears that this taxon and/or other species of this genus may briefly co-occur with Dufrenoyia (DUTOUR, in press).
The D. furcata Zone of Cassis-La Bédoule and in general of SE France is correlated with the Furcata Zone of the Trans-Caspian regions (Resolution of Samarkand, 1977) , the Furcata Zone of Turkmenia (BOGDANOVA 1978) , the Furcata/Subfurcata Zone of Northern Caucasus (DRUSHCHITS et alii, 1986; KOTETISHVILI, 1986) , the Bowerbank the Dufrenoyia justinae Zone of Northeast Mexico (BARRAGÁN-MANZO & MENDES-FRANCO, 2005) , and the Lower Aptian of Mangyshlak (BOGDANOVA, 1999) . All these zones are assigned a Lower Aptian age. That this biostratigraphic entity be considered MiddleAptian 02) and DUTOUR (in press), would introduce inconsistencies among these well-esta ations.
However, given the present state of our knowledg cal range in SE France than in oth terranean areas. This anom y might gher rate of in the marly sequence that comprises the Bedoulian-Gargasian transition in the Aptian orical stratotypes; hi this increase in rate is documented by the distribution of microfossils et alii, 2000c, 2005 commonly delimited by the first occurrence of an index species or sometimes by the cooccurrence of an association of species. These subdivisions are accepted according to their ease of use and the possibilities they offer for correlation between discrete geographic areas. To avoid the incidenc interpretations and ambiguities, it is preferable to maintain a relative stability in stratigraphic nomenclature rather than to change the onomic changes and/or the discovery of new fossils. Historically, in t s been founded on changes in facies and fauna believed to be sharply demarcated and simultaneous (FABRE-TAXY et alii, 1965 tes bogdanovae AVRAM, 1999 (ABR149), Les Fourniers, bed 118. P. weissi Zone. 
